Isolation and properties of lysosomes from dark-grown potato shoots.
A method is described for the isolation of lysosomal fractions from dark-grown potato shoots using a single stage separation on a Ficoll gradient. Peaks of acid hydrolase activity consisting of acid phosphatase, phosphodiesterase, ribonuclease, carboxylic esterase and β-glycerophosphatase were well separated from peaks of mitochondrial and glyoxysomal enzymes. A heavy lysosomal fraction with particle diameters from 0.1 to 1.6 μ and density of 1.10 g cm(-3) containing relatively low hydrolase activity was distinguishable from a light fraction with diameters 0.025 to 0.6 μ and density of 1.07 g cm(-3) with a higher level of hydrolase activity. Both fractions appeared heterogeneous by electron microscopy, but the fine structure of the membranes of both heavy and light lysosomes was similar. The heavy lysosomal fraction was rich in autophagic vacuoles (secondary lysosomes) containing organelles and amorphous cytoplasmic material. Both fractions were rich in ribonucleic acid.Freezing and thawing, high speed blending and ultrasonication either singly or in combination solubilised a maximum of ca. 30% of the acid phosphatase from crude lysosomal fractions derived from dark-grown potato shoots. Treatment with Triton X-100 and deoxycholate released appreciably more enzyme activity but acetone and carbon tetrachloride failed to solubilise any acid phosphatase. Only detergent treatments gave marked overrecovery of enzyme and indicated structure-linked latency. Liberation of enzyme from lysosomes varied with pH and was almost complete at both extremes of pH. Crude snake venom was rapid and effective in solubilising acid phosphatase from lysosomal preparations, purified phospholipase A was less effective and phospholipases C and D had negligible effects. Phospholipase and venom mediated release of acid phosphatase was accompanied by the coincident release of an acid end-product. Gel filtration of acid phosphatase liberated from heavy and light lysosomal fractions by snake venom digestion revealed that each of these fractions was characterised by the presence of distinct molecular forms of the enzyme. The nature of the association of acid phosphatase with potato shoot lysosomes is discussed.